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ZINC is ... Chemistry for Biology



ZINC is ... Focused on Docking

Test high-scoring
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ZINC is ... Purchasable
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ZINC is ... Biologically Relevant

* 3D
— Enumerate up to 4 implied stereocisomers
* Protonation/charge

— Histidine is 2 molecules: charge=0 and charge=1
— pH-dependent subsets available

e Tautomers

Relevant tautomers enumerated



ZINC is ... Pragmatic

20+ million compounds

. . l.% University of California, San Francisco | About UCSF | Search UCSF | UCSF Medical Center fholes docking.org
commercially available ZINC - P
structures calculated . Acte cart Temporay Cart(0 e

. . ( About Search Browse Help Social +1 © C B)
mUIUple Conformahons Structure Properties Vendors ZINC Annotations Combination
properties (Charge, SOIV, etC...‘ [100 |perpage Fomat:(Overview  |3) FRepresentations: (Default |3) Purchasabiity: (Any Avaiable 13 Run Query
CC(C)c4e(C(=0)Ne Lecceel)elc2eccec)elcIecciFlec3)naCCICRAHI | & =
: : eNHEREDE
links to suppliers === [CISAOOICIO=
Free to the community o
Multiple subsets =
) o o \
8.8 M drug-like (Lipinski) ] _
3.4 M lead-like (Oprea...) [Paste smiLes)
450 K fragment-like (Astex, ...) |

A productof BCIRC, the Bioinformatics and Chemical Informatics Research Center. Questions and Discussion. Bug Reports. Comments. Terms of Use. Privacy Policy.

Availlable in popular formats

SMILES, SDF, mol2, flexibase
Updated continuously (10,000 new today)

Over 2 million new compounds per year
Irwin & Shoichet JCIM 2005 Over 1 million depletions per year




ZINC is NOT ... a procurement agent

eMolecules

@ ChemNavigator®

&

Molport >> chemonaut



ZINC is NOT ... encyclopedic
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But these are all in ZINC

Oxymoronecules

A free database Yor virtual screening

Home [EILEEER HELP! . Mailing Lists

Oxymoronecules are purchasable compounds from normally catalogs that are themselves non-purchasable, such as FDA, ChEMBL, etc.
These databases have been provided to us under collaborative agreements with each respective vendor. Molecules in the original catalogs
may not appear in ZINC because they do not pass our filters, or they have not been processed yet. ZINC may be used free of charge for
research by individuals and institutions. More about ZINC subsets is here. Whereas you are free to share the results of a ZINC search ora
screen of molecules from ZINC, you may not redistribute major portions of ZINC without the express written permission of John

Irwin. Additional usage notes may be found below the table.
Logo Vendor Information Catalog Information ZINC Information| Diversity Information
(click to browse ZINC) Name Source entries Loaded Cluster representatives
Email Version/Date Filtered at a given Tanimoto
Phone Sole source cutoff
Fax Depleted
BindingDB.org 407190 ¥ 20%:22421
none 2877989 5066 80%:13853
p.not for sale 2011-05-04 30852 70%:8673
f.not for sale YA 60%:4642
ChEBI 5302 ¥ S0%:N/A
no email 19640 2835 80%:N/A
p.no phone 2011-086-27 60 70%:N/A
f.no fax NYA 60%:N/A
° - ChEMBLj 0 452855 ¥ S0%:N/A
C h E M B L 4 : no email 890881 80%:81530
*® 0. 2 p.no phone 2011-07-14 63304 70%:31290
’~.,.;.. * f.no fax “NYA 60%:10127
DrugBank-experimental 2438 ¥ 90%:1685
D r 8 k not for sale 4854 807 80%:13
Ug an p.phone 2011-02-15 122 70%:10
Expenmental f.not for sale NYA 60%:717




ZINC is ... Maintained

Continuously updated

Typically
— 85% purchase success for “stock”
— 65% purchase success for “make on demand”

In the last 6 months:
— 50% of vendors fully updated
— 80% of subsets refreshed

8 years old and going strong (NIH GM071896)



1. Start with a compound



What analogs can | buy?

Start with a drug: Cetirizine

Hello John Irwin - preferences (Not John?)
Active cart: Default (4 items)

Manage my carts
( About Search Browse Help Social +1 © ( m)
Structure Properties Vendors ZINC Annotations Combination
i 100 | per page Format: [ Overview 4] Representations: [ Default 3]  Purchasabiity: [ Any Available 8 {_Run Query )
CICRX[=[=] [#]5]Cesews p oo
=[-I-1=[=]ClG|a|CiclCICIO--l
C|
N
2 |
1ene
=] ENDZ °
o] € Y
| OH
[

SMILES ) ( Beautify ) ( Clear
Paste SMILES

{_Run Query
A y

A productof BCIRC. the Bioinformatics and Chemical Informatics Research Center. Questions and Discussion. Bug Reports. Comments. Terms of Use. Privacy Policy.




Case 1: Start with a drug: Cetirizine

Save molecules to shopping cart
z l N c 12 Hello john lnm"\:n ;:)l:afre:gf:{tlﬂ(gt nj:r::))

Manage my carts
( About Search Browse Help Social +1 ¢ C E)
Results Modify Query Query Details
Back | |1 Next Page Size: 100 | Format: [ Overview I Heptesmtahons:[ Default 4 |Purcha.sa.bnl1y: ((Any Available :) (Add Al ) [ Refresh )
1. 19364220 2. 19364230

T a0
H o :
1 pN C,JCH &

4. 22054210 5

cl

A K

APIChem: AC-8086

- o 22037326 -

AsisChem: T87011 22037330 "
Bosche Sclentific: H1980 34381513 a,__ce
IS Chem. Tech Buliding Blocks: 114-7816 34381514
IS Chemical Technology: 114-7816 6535460

K\ Find more: Identity 99% 90% 80% 70% I\I

"J Type xlogP Des. A-Pol. Des. Pol. H Don. H Acc. Nt Chg. Wi, RB DL ..

Ref]3.35] 802 | 379 ] 2 | 4 1 |a75.92[8]L :l

Md[3.35] 762 [3889| 2 | 4 | 1 |3r592(8 [t
Md[335] 574 | 608 | 1 | 4 | 0 [374.912[8]!
o More about ZINC19364224

7. 19364224 8. 19364222




Case 1: Start with a drug: Cetirizine

Select report format options
z l N c .......... Hello john m:cu - "ﬁ?ﬁ&f%‘i’éﬁ’s’

Manage my carts
( About Search Browse Help Social 2 C E)
Results Modify Query Querv Nataile
erview
ack | |1 Next  Page Size: 100 Fo«nat%ﬂe«e@mﬁhm: | Purchasabilty W TN | ¢ ) \Add Al ( Refresh
ZINC ID Suppliel  Popartas Ir Substances Snoh Sk b 02 Demd Ghure
1. ¥ 19364220 APIChem: AC-1  Purchasing Info (soom) o 1641528 Make On Demand
Bosche Sclentific: C00q4  sof Metal Soutique cl
Enamine Bullding Blocks: EN3(  SMILES , Find more: Identit g yeence 0% 70% Agerts
iBScreen: STO( Mo M Nt For Sale
Flexibase Hgh Unspecified
[TypexiogPDes. A-Pol.Des. POLHL &N RBDL| Low 3
Ref 3.32 11.77 -54.58 1 5 0 388 895 8!l
Md 332 113 6105 1 5 0 388.8958 ! H
Md 332 946 4826 0 5 -1 387.887 8 | |\L
2. () 19364230 APIChem: ACIGOO AC-15295 , AC-5545 34641528
Bosche Sclentific: Co04 cl
Enamine Bullding Blocks: E“""o'-52521 Find more: Identity 99% 90% 80% 70% @
[TypexiogPDes. A-Pol.Des. Pol.H Don.H Acc.Nt. Chg.  Wt.  RBDL| e

Ret 3.32 11.75 -54.34 1 5 0 3888958 !
Mid 332 1136 -6096 1 5 0O 3888958 !
Mid 3.32 9.49 4834 O 5 -1 387.887 8 ! .

3. O 22054214 Toronto Research Chemicals: C291150 36372577

22054210 "o o
Find more: Identity 99% 90% 80% 70% \ﬁb
[TypexiogPDes. A-Pol.Des. Pol.H Don.H Acc.Nt. Chq.  Wt.  RBDL|

Ret 3.94 12.14 -43.71 1 5 1 40393 9 !

Mid 3.94 11.41 -37.3 1 5 1 40393 9 | "
Mid 3.94 9.78 -8.24 Q 5 0 402922 9 | j




2. Start with a target



Start from

ZINC®

Buy reagents for my target?

a target: HDACs

Hello John Irwin - preferences (Not john?)
Active cart: Default (3 items)

Manage my carts
( About Search Browse Help Social +1 © C B)
Structure Properties Vendors ZINC Annotations Combination
{ 100 perpage Format: [ Overview 4] Representations: [ Default 3]  Purchasabiity: [ Any Available 8 Run Query:' i
Annotation: |hda.c |
Preoctel o QBWUI4 ‘
) 9 HDACS8_MOUSE (Histone deacetylase 8)
QB8VH37
HDAC3_RAT (Histone deacetylase 3) Q6P6W3 {Run Query)
\ HDAC1_RAT (Histone deacetylase 1) Q4QQW4 y

Al

HDAC1_HUMAN (Histone deacetylase 1)

Q13547

HDAC4_CHICK (Histone deacetylase 4) |
P83038

HDAC2_MOUSE (Histone deacetylase 2) }
P70288

HDAC4_HUMAN (Histone deacetylase 4)

P56524

HDAC3_CHICK (Histone deacetylase 3)

P56520

-J:{DAQ?_QHICKLHMMM.@S&?)—'

irch Center. Questions and Discussion. Bug Reports. Comments. Terms of Use. Privacy Policy.




Case 2: Start from a target: HDACs

HDAC4 compounds you can buy

ZINC*

Hello John Irwin - preferences (Not John?)
Active cart: Default (3 items)
Manage my carts

( About

Search

Browse Help

Social

+1 0

)

Results Modify Query Query Details

7. 2168376

8. 13472303

E

Back ) |1 Next Page Size: 100 | Format: [ Overview 4 | Representations: [ Default s |Purcna.sabul1y:| Any Available s | Add All ) ( Refresh )
1. 13799546 2. 13799543 [3. 12502280
/- I ; I L]
Qj\l -~ TS
I\(ﬂ .\fﬂ a
o
M/©/~ n@f (/
4, 13528223 - 6. 13531626
Cayman Chemical: 13174 38229168
Fluorochem: M02144 .Z‘
Toronto Research Chemicals: H941480 0
Molport: MolPort-006-394-398 (not In stock)
eMolecules: 1987559 =
N\ : Find more: Identity 99% 90% 80% 70%
| - Type xlogP Des. A-Pol. Des. Pol. H Don. H Acc. Nt. Chg. Wi RB DL
Het |2.46 0.8 -11.59 2 6 Q 307.394[10| L -
HRel |2.08| 4.23 -22.59 3 6 Q0 307.394|8 | L
More about ZINC12502280

| =
e

<

9. 13472304

T 2.
¢




Purchasable Med Chem Space

MedChem Purchasable

(via ChEMBL) (according to ZINC)




3. Start with a set of actives



Case 3: Start from a set of actives: AmpC ligands

AmpC ligands: pictures
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Case 3: Start from a set of actives: AmpC ligands

Look for a perfect match
ZINC"® AP

4 About Search Browse Help Mailing Lists C D co )

Structure Properties Vendors ZINC Annotations Advanced

' ™
~ — (Run Onery)
106 Pzsufisperpage  Result format: | Overview ?} Protomers: | All -3) ( Run Query )
Y Y g a7 L)
@ I X |I3R] @ | = || Add group —3] Ca\ -“"EL_*] ey
=[] -[=]=]0[G|A|D[GIOIO]0]~H
€]
[N
0]
F|
Cl
5]
!
[ X |
( SMILES ) ( Beautify ) ( Clear ) - i— —
Separate Structures )' | Paste SMILES




Case 3: Start from a set of actives: AmpC ligands

Paste SMILES

Bulk Add SMILES
Paste one SMILES per line

sl

=0)=CRetsCi=0)0sce)N

.1S(Nc1cec(C(=0)0)cet)(ceccsce

S(Nc1c(O)ee(C(=0)0)ec1)(c2¢(
S(Nc1cec(N(=0)=0)cce1)(c2¢(s!
&(Nc1c(N(=0)=0)ccee1)(c2c(s
S(Nc1ce(Cl)e(Cl)ee1)(c2c(sce
S(Na1ece(Cl)e(Cl)ee1)(c2ce(sce
s1¢(C{=0)0O)c(cc1 )NS(=O)()= 'y




Case 3: Start from a set of actives: AmpC ligands

Review uploaded SMILES

ZINC?®

John Irwin — options sign out

(NewCart — 2 items) — (More Carts)

I/ About Search Browse Help Mailing Lists

> )

.
Structure Properties Vendors ZINC Annotations Advanced
4 [ N\
4 )
100 Resufts perpage  Result format: | Overview 5 Protomers: | All ~:] [ Run Query )
= G / \ ”~
@ D NNREIE X ('Add group O=C(0)CCSc2nclcccccls?2 @ Identity -~
0 O=5(=0)(0)CCCSc2nclcccccls? | Identity }
=[-]-]=-[=lolGla DIOIIOIIOIIOIEI Q (:’E %
— NS(=0)(=0)c2ccc(NS(=0)(=0)c1lccsc1C(=0)0)cc2 dentity
; O=C(0)clsccclS(=0)(=0)Nc2ccccc2N3CCCCC3 Identty 'v] -
L slcccc INS(c2c(C(=0)0)c(oc2C)C)(=0)=0 [« ) ! Identiy vt] -
L O\ ? \ s1c(C(=0)0)c(S(=0)(Nc2ccc(Cl)cc2)=0)ccl (o) | Idezcity ,:] -
= N s 1c(cc(C(=0)0)c LOINS(c2ccc(Cec2)(=0)=0 (o) [identiy 5] (=)
P OH Ozﬂ_NH " s1ccc(NS(c2cec(cc2)Cl)(=0)=0)c1C(=0)0 (o) (dentiy (=) U
f= S S(=0)(c1c(C(=0)O)ccec1)(Nc2eec(Clcc2)=0 (o) [identity %) (=)
| C1} C(=0)(c1e(cccc1)C(=0)OINc2cce(Clicc2 (o) [identiy 5] (=)
Br | \_/ 5(=0)(c1c(C(=0)O)scc1)(NCe2cceec) =0 (o) (dentiy 89 (=)
N S(=0)(=0)(c1c(C(=0)O)scc1)Nc2cce(Bricc2 (o) [identity %) (=)
X S(Nc1cee(C(=0)0)ccl ) (c2cesc2C(=0)[0-])(=0)=0 (o) [identiy 5] (=)

CINAYrrrrl i WNCIL— NN A Y rre , dC - ONN IV MY =N

( o [ ldanting Al

v

(SMILB) (Beautify) (Clear)

[ Separate Structures }[ Paste SMILES }




4. Start with docking



Case 4: Start with docking

Docking results

Mailing Lists

Target Prep Calibration  Docking pagyits

Preparer Scrutinizer Q'd Run Done Q'd Run Done Qd Run

Files supplied: Receptor, Ligand,

Leave A Message
Status: Docking complete <)
Live Help Offiine

Summary Report of Calibration Docking (What is this?)
Scoring

@ Get Chimeral! & Get Pymol!

Polarized | AMBER

Coarser
Sampling

Finer

Detailed reports: plots and poses and scores .

Large database docking results available

'srowse '
subset 1INEW: subset 11
(nun entries)
tani-30%
tani 805
tani 70%
tani ANOL




Case 4: Start with docking

Docking results
DOCK Blaster

Not Authenticated - sign in

(Temporary Cart — Empty) — (More Carts)

=

- T =
f About Search Browse Hel Mailing Lists
I\ P ¢ € D o
N _J/

Results Modify Query
f

(Back ) '1 (Next ) 100 per page Result format: | Detaill B Protomers: = All B (‘save )
1. 654 2. 2318 3. 34452
i Co0" B
COO Me
= \\Me
& D
S CF
N 0 |
'DOL‘;:
4. 47689 5. 51510 6. 58347
0\
0 'ooc\/\( /N
\ . \
OQ H\(SYH ——
Coo~
7 N\ / \_/ W /
0 0 N




ZINC"™

Shopping cart

Hello John Irwin - preferences (Not john?)

Active cart: Default (9 items)
Manage my carts

) oo )

( About Search Browse Help Social 1 C /]
Wunschzettel 5HT3 HDAC mdm2-p53 Default a-b ww%e uwuwuiweiuw
Default (private) Purchasability Report  Default
Back | |1 Next Page Size: 100 | Format: [ Overview % | Representations: ( Default  § | Purchasabiity: [ Unspecified 3 ) \Add All)  Refrezh ’
1. 19364229 2. 22053668 3. 19364224
s¥ss % 0,0
4, 13799546 5. 13799543 6. 4698480
& & o OH
= = /
L) ° N
H
|
7. 13531626 8. 13472304 9. 13472303
: o = l bN/w
=
= o o
i \ﬁ r




Purchasability Report

Download
Catalog
ZINCID
Toronto Research Chemicals
19364229
19364224

22053668

eMolecules
19364224
19364229

22053668

APAC Sourcing Solutions
19364224

19364229

APIChem

19364229

19364224

Ambinter

19364224

19364229

Bosche Scientific
19364224

19364229

IS Chemical Technology
19364229

19364224

Prestwick Chemical
19364229

19364224

Princeton BioMolecular Research

Available
Supplier Code(s)
3
C281100;C281105
H996495
B690485
3
27521121:;539401

25035671;11021211;532399
25035441

2

812046

550560

2

AC-5545;AC-1600

AC-8086

2

SBB012597
PHARO056425;:BB_SC-2161;ST077146

106-0389;114-0479
1147816

2

Prestw-503
Prestw-133

Email

SMILES
Email Inquiry torresch@interlog.com
cleec(ec])[C@@H](c2cee(cc2)YCHNICC[NH+](CC3)CCOCC(=0)[0-]
cleec(ec])[C@H](c2cee(cc2)CHNICC[NH+](CC3)CCOCCO
CC(CHCYOC(=0YCOCCINH+]1CCN(CC[C@H]
(c2ccecec2)e3ccc(cc3)Cl
Email Inquiry info@emolecules.com
cleec(ec])[C@H](c2cce(cc2)CHNICC[NH+](CC3)CCOCCO
cleec(ec])[C@@H](c2cce(cc2)YCHN3ICC[NH+](CC3)CCOCC(=0)[0-]
CC(CHCYOC(=OYCOCCINH+]1CCN(CC[C@H]
(c2cececc2)c3cec(cc3)Cl
Email Inquiry anusuabag @apacss.com
cleec(ec])[C@H](c2cee(cc2)CHNICC[NH+](CC3)CCOCCO
cleec(ec])[C@@H](c2cee(cc2)YCHNICC[NH+](CC3)CCOCC(=0)[0-]
Email Inquiry sales@apichemistry.com
cleec(ec])[C@@H](c2cee(cc2)YCHNICC[NH+](CC3)CCOCC(=0)[0-]
cleec(ec])[C@H](c2cce(cc2)CHNICC[NH+](CC3)CCOCCO
Email Inquiry contact@ambinter.com
cleec(ec])[C@H](c2cce(cc2)CHNICC[NH+](CC3)CCOCCO
cleec(ec])[C@@H](c2cee(cc2)YCHNICC[NH+](CC3)CCOCC(=0)[0-]
Email Inquiry sales@boschesci.com
cleec(ec])[C@H](c2cce(cc2)CHNICC[NH+](CC3)CCOCCO
cleec(cc])[C@@H](c2ccc(cc2)YCHN3CC[NH+](CC3)YCCOCC(=0)[0-]
Email Inquiry sales@ispharm.com
cleec(cc])[C@@H](c2ccc(cc2)YCHN3CC[NH+](CC3)YCCOCC(=0)[0-]
cleec(ec])[C@H](c2cce(cc2)CHNICC[NH+](CC3)CCOCCO
Email Inquiry
cleec(ec])[C@@H](c2cee(cc2)YCHNICC[NH+](CC3)CCOCC(=0)[0-]
cleec(ec])[C@H](c2cce(cc2)CHNICC[NH+](CC3)CCOCCO

Email Inquiry info@princetonbio.com




Email vendor

torresch@interlog.com

Product Inquiry

=

Dear Toronto Research Chemicals Customer Support:
Please quote price and availability of the following 4 compounds.

Product Code; SMILES; ZINC ID
C281100; c1ccc(cet [C@@H](c2ccc(cc2)ClNSCC[NH+](CC3)CCOCC(=0){0-]; ZINC19364229
C281105; c1ccc(cel [C@@H](c2cec(cc2)CIIN3CC[NH+](CC3)CCOCC(=0)[0-]; ZINC19364229
H996495; c1ccc(ce1)[C@H](c2ccc(cc2)CIN3CC[NH+](CC3)CCOCCO; ZINC19364224

B690485; CC(C)(C)OC(=0)COCC{NH+]1CCN(CC1)[C@H](c2cccce2)c3ecc(ce3)Cl; ZINC22053668

We wish to buy 10mg of each. Please also quote on shipping price and expected delivery time.
Thank you,



ZINC Facilitates Ligand Discovery

* Find compounds to buy starting from
— A compound
— A target (med chem literature via ChEMBL)
— A set of hits
— Docking

* Features
— Shopping Carts (Create, maintain, share)
— Prioritize and purchase docking hits
— One click™* ordering



